Alterations in antioxidant enzyme activities in the eyes, aorta and kidneys of diabetic rats relevant to the onset of oxidative stress.
Profound changes in antioxidant enzyme activities were observed in a number of vascular tissues during the development of streptozotocin-induced diabetes in rats. In the eyes, there was an increase in superoxide dismutase activity at week 4 of diabetes. However, no difference in superoxide dismutase activity was observed between the control and diabetic animals at week 8. On the other hand, the diabetic state did not seem to affect the catalase activity in the eyes. There was a generalized increase in catalase activity of the eyes from week 4 to week 8 irrespective of the diabetic state. For glutathione peroxidase in the eyes, a decreased activity was observed in the diabetic animals at week 8, but not in week 4. A different pattern of enzyme activity changes was observed in the aorta where an increase in superoxide dismutase activity was observed in the diabetic group at week 4 but not in week 8. On the other hand, an increase in catalase activity was observed only at week 8 but not at week 4. Whereas there was no observed difference between the control and diabetic animals in glutathione peroxidase activity in the aorta, except for a generalized decrease from week 4 to week 8 in both groups of animals. In big contrast to the eyes and aorta where an increase in superoxide dismutase activity was observed at week 4 of diabetes, no change in kidney superoxide dismutase activity was noted at week 4 and a decrease was observed at week 8. A similar pattern of enzyme activity changes was observed for glutathione peroxidase in the kidneys. The catalase activity in the kidneys was not affected at all by the diabetic state at both week 4 and week 8. These results clearly demonstrate the active involvement of these antioxidant enzymes during the development of diabetes, and could be rationalized by the differential response of the tissues towards the different extent of oxidative stress imposed by the diabetic state on the different tissues.